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optimization of the oil drain interval of a vehicle by using a
base change interval and optimizing 1t based on the operating
conditions the vehicle experiences.
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METHOD OF DETERMINING OPTIMAL
CHANGE INTERVAL FOR A FUNCTIONAL
FLUID

BACKGROUND OF THE INVENTION

Many pieces of equipment utilize one or more functional
fluids 1n their operation, for example an engine utilizes engine
o1l. Draining and replacing these functional fluids 1s part of
the normal maintenance of such equipment. Changing such
functional fluids at appropriate intervals helps to ensure the
proper operation of the equipment mvolved as well as avoid-
ing damage and the need for costly repairs and equipment
down-time.

Often, the manufacturer of a piece of equipment recom-
mends a change interval for a functional fluid the piece of
equipment uses. Such change intervals may be based onhours
of operation, absolute time, mileage and/or distance traveled
by the piece of equipment such as a vehicle, number of times
the equipment has been used, or similar information. The
operator of the piece of equipment then decides when to
change the functional fluid involved, generally following the
manufacture’s suggestion. The manufacture’s suggestion
often does not taken 1nto account and/or cannot be adjusted to
account for the operating conditions the piece of equipment is
actually experiencing. Thus using the manufacture’s sug-
gested change interval often results 1n fluids being changed
too soon or too late than what would be possible and/or
optimal.

Changing functional fluids 1s expensive, not only due to the
cost of the fluid 1tself (and sometimes disposal costs of the
spent fluid) but also due to the labor costs involved and the
cost of the down time of the equipment. So there 1s a need to
ensure a functional tluid 1s changed only when necessary, and
not more frequently than needed, 1n order to save costs.

However, it 1s also expensive if functional fluids are not
changed often enough. Failure to change functional fluids at
the appropriate time can lead to increased equipment wear
and even damage. Such wear and damage can often result 1n
the need for equipment repairs, which also involve substantial
costs 1n the form of parts, labor and down time. So there 1s a
need to ensure a functional fluid 1s changed at the appropnate
time, belore the use of a spent functional fluid results in
avoldable damage to a piece of equipment, 1n order to save
COsts.

Theretfore there 1s a need for a tool that aides equipment
operators 1n determiming an improved and/or optimal change
interval for a functional fluid the equipment utilizes.

SUMMARY OF THE INVENTION

The present mvention relates to a tool for determining,
improving and/or optimizing the change interval of a func-
tional fluid utilized 1n a piece of equipment by using infor-
mation on the piece of the equipment and 1ts operating con-
ditions. In particular, the present invention relates to the
optimization of the o1l drain 1nterval of a vehicle by using a
base change interval and optimizing it based on the operating
conditions the vehicle experiences.

The present mvention includes a computer implemented
method of determining an optimal change interval for a func-
tional fluid utilized in the operation of a piece of equipment,
comprising a computer system for collecting information on
said piece of equipment and said functional fluid wherein the
computer system calculates the optimal change interval. The
methods of the present invention include: (a) a computer
system that obtains information on the piece of equipment;
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(b) said computer system retrieving a base change interval for
the functional fluid 1n said piece of equipment from a refer-
ence database, utilizing the information obtained 1n (a); (c)
said computer system obtaining at least one piece of infor-
mation relating to the operating conditions of said piece of
equipment that utilizes said functional fluid; (d) said com-
puter system creating a data set from the information obtained
in steps (a), (b) and (¢) wherein each piece of information
relating to the equipment’s operating conditions 1s trans-
formed into a numerical adjustment factor; and (e) said com-
puter system calculating an optimal fluid change interval by
adjusting said base change interval through the application of
one or more of said numerical adjustment factors.

In some embodiments the piece of equipment 1involved 1n
the methods of the present invention 1s a vehicle comprising
an internal combustion engine; the functional fluid 1s an
engine o1l, a transmission fluid, a brake fluid, a coolant, or a
gear lubricant; the base change interval 1s the change interval
for the fluid recommended by the vehicle’s manufacturer; and
the information relating to the operating conditions of the
piece ol equipment relate to operating conditions of the
vehicle.

The invention further provides a method of determining a
customized change interval for a functional fluid, wherein
said functional fluid 1s utilized 1n a piece of equipment and
wherein said fluid 1s periodically changed, by using a wide
area computer network, said method comprising the steps of:
(a) obtaining and/or inputting data, said data comprising type,
condition and/or operating information said piece of equip-
ment 1n which the functional fluid 1s utilized, wherein said
information 1s suificient to determine and/or estimate the
condition of the piece of equipment and/or the operating
conditions said piece of equipment experiences; (b) analyz-
ing the data by computer; and (¢) providing the customized
change interval for said functional fluid which takes into
account said information obtained and/or inputted 1n step (a).

The invention further provides an internet-based functional
fluid change interval calculating and reporting system com-
prising: (a) an application service provider; (b) a server oper-
able by said application service provider, said server includ-
ing an operating control system, an internet connection and
functional fluid change interval calculation software execut-
able on said control system to utilize a database of functional
fluid related data and/or functional fluid-utilizing equipment
related data; (¢) a client connected over the internet to said
application service provider, by an internet browser running
on a remote computer non-local from said application service
provider, to thereby facilitate communications related to the
use of said functional fluid change interval calculation soft-
ware over said internet between said server and said client;
and (d) a hypertext markup language compliant page on said
server and accessible through said internet connection, said
hypertext markup language compliant page displaying output
generated by said functional fluid change interval calculation
soltware and having an embedded function displayed on said
page and operable to facilitate said communications related to
the use of said functional flmd change interval calculation
software over said internet between said server and said cli-
ent; wherein said embedded function 1s operable to run at said
server, when said internet browser 1s running on said remote
computer accesses said hypertext markup language compli-
ant page, and said embedded function 1s selected, to thereby
permit selected access by said client using said internet
browser to said functional fluid change interval calculation

software, 1n order to access said lubricant related data.

DETAILED DESCRIPTION OF THE INVENTION

Various preferred features and embodiments will be
described below by way of non-limiting 1llustration.
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The present invention provides a means of determining an
improved and/or optimal change interval for a functional fluid
utilized 1n the operation of a piece of equipment.

The equipment with which the present invention may be
used 1s not overly limited so long as the equipment utilizes at
least one functional fluid in 1ts operation. Examples of such
equipment include internal combustion engines, gas turbines,
hydraulic equipment, and the like. In some embodiments the
equipment 1s an internal combustion engine, and in other
embodiments the equipment 1s a vehicle, including vehicles
that contains an internal combustion. Examples of such
vehicles include trucks and passenger vehicles, and in particle
passenger cars.

The types of functional fluids with which the present inven-
tion may be used are not overly limited. Suitable functional
fluids 1nclude: gear oils, transmission oils, hydraulic flwuds,
engine oils, two cycle oils, metalworking tluid, brake tluid,
coolant, ands the like. In one embodiment the functional fluid
1s engine o1l. In another embodiment the functional fluid 1s
gear oil. In another embodiment the preferred functional fluid
1s a transmission tluid. In another embodiment the preferred
tfunctional fluid 1s a hydraulic fluid.

In some embodiments the present invention 1s a computer
implemented method of determining an improved and/or
optimal change interval for a functional fluid utilized 1n the
operation of a piece of equipment. The methods may com-
prise a computer system for collecting information on the
piece of equipment and the functional fluid. The computer
system uses this information to calculate an improved and/or
optimal change interval. The methods of the present invention
include multiple steps, including one or more of those
described below.

The computer system can obtain information on the piece
of equipment, such as the equipment type, 1ts make, model,
manufacturer, year of manufacture and combinations thereof.

The computer system can then retrieve a base change inter-
val for the functional fluid when used 1n the 1dentified piece of
equipment. This mmformation may come from a reference
database the computer system can access, utilizing the infor-
mation obtained on the equipment. The database may be
present locally, that 1s on the same computer system carrying,
out the methods of the present invention. The database my
also be located externally on another computer system which
the computer system carrying out the methods of the present
invention can access over a public or private network, or even
the internet.

In some cases there may be more than one base change
interval, for example 1n the case of motor oil used 1n the
engine of a vehicle, the manufacture may recommend one
base change interval for conventional motor o1l and a differ-
ent base change interval for synthetic motor o1l. In such cases,
the system may ask the user which type of fluid he uses and/or
would like the system to consider. In such cases the system
may also use all base change intervals available and complete
the calculation for each one, providing the user with all the
results, for example a customized o1l change interval for
conventional o1l and another customized o1l change interval
for synthetic oil.

The computer system may also obtain at least one piece of
information relating to the operating conditions of the piece
of equipment that uses the functional fluid 1n question.

The computer system can then create a data set from the
information obtained 1n steps described above wherein each
piece of mformation relating to the equipment’s operating,
conditions 1s transformed 1nto a numerical adjustment factor.
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The computer system can then calculate an improved and/
or optimal fluid change interval by adjusting said base change
interval through the application of one or more of said
numerical adjustment factors.

In other embodiments the methods of the present invention
include one or more of the following steps described below.
The methods involve determining a customized change inter-
val for a functional fluid, such as engine o1l. In such embodi-
ments the methods may be carried out by using a wide area
computer network.

The methods may include obtaining and/or mnputting data,
where the data includes the type, condition and/or operating
information about the piece of equipment in which the func-
tional fluid 1s utilized. This information should be suificient to
determine and/or estimate the condition of the piece of equip-
ment and/or the operating conditions said piece of equipment
eXperiences.

The methods may then include the analyzing of the data by
computer. The analysis results 1n a customized change nter-
val for the functional fluid where the change interval takes
into account said information obtained and/or mputted into
the system.

In still other embodiments the present invention includes
an 1nternet-based functional fluid change interval calculating
and reporting system comprising. Such systems include an
application service provider and a server operable by said
application service provider. The server includes an operating
control system, an internet connection and functional fluid
change 1nterval calculation software executable on said con-
trol system to utilize a database of functional fluid related data
and/or functional flmd-utilizing equipment related data.

The system may also include a client connected over the
internet to said application service provider, by an internet
browser running on a remote computer non-local from said
application service provider, to thereby facilitate communi-
cations related to the use of said functional fluid change
interval calculation software over said internet between said
server and said client.

The system may still further include a hypertext markup
language compliant page on the server and accessible through
the internet connection, where the hypertext markup lan-
guage compliant page displaying output generated by the
functional fluid change interval calculation software and hav-
ing an embedded function displayed on the page and operable
to facilitate the communications related to the use of the
functional fluid change interval calculation software over the
internet between the server and the client.

The embedded function 1s operable to run at and/or on the
server, when the internet browser 1s running on the remote
computer accesses the hypertext markup language compliant
page, and the embedded function 1s selected, to thereby per-
mit selected access by the client using the internet browser to
the functional fluid change interval calculation software, in
order to access the lubricant related data.

In still further embodiments the methods of the present
invention further include a plurality of clients connected over
the internet to the application service provider. These connec-
tions may be made by respective internet browsers running on
respective remote computers non-local from the application
service provider, which facilitate communications related to
the use of the functional fluid change interval calculation
software over the internet between the server and the clients.
The data on this database may comprise records uniquely
related to each of clients that use the system, such that the
cach client’s records are separate and distinct form each oth-
ers and secure. The systems of the present mvention may
allow for each of the clients to separately access its own data
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and records 1n the database and selectively preclude each of
the other clients from accessing the records and data of any of
the other clients using the system. The system may also allow
clients to search for data within their own records in the
database.

The methods and systems of the present invention may also
allow for the direct entry of functional fluid information and/
or functional fluid-utilizing equipment information by the
clients using the system. This information may then be uti-
lized by the functional fluid change interval calculation soit-
ware to calculate the customized and/or optimized functional
fluid change interval This customized and/or optimized func-
tional fluid change interval may be calculated based on the
database of functional fluid related data and/or functional
fluid-utilizing equipment related data, the client provided
functional fluid information and/or functional fluid-utilizing
equipment information, or combinations thereof.

In each of the embodiments of the present invention,
including the methods and/or systems described herein, the
computer systems and/or methods mmvolved each obtain at
least some information. This information may be related to
the piece of equipment involved, the functional fluid
involved, the operating conditions the equipment and/or func-
tional fluud experience, the operators of the equipment
involved and combinations thereof. In any of these methods
the means by which the computer system obtains such infor-
mation 1s not overly limited. In some embodiments the infor-
mation 1s obtained via the manual input of said information by
a user of the computer system and/or an interface or commu-
nication device that 1s connected to the computer system. In
some embodiments the computer system obtains information
by retrieving said information from a computer monitoring,
system that collects operating condition data on said equip-
ment through use of one or more sensors connected to the
specific piece of equipment involved. In some embodiments
the computer system obtain the mformation by retrieving
typical operating conditions information from a reference
database that correlates the piece of equipment to other infor-
mation already in the computer system, for example data
already entered via manual imnput by a user. In addition, com-
binations of one or more of these methods may also be used
by the computer system to obtain the information it uses to
carryout the methods of the present invention.

The information related to the operating conditions of the
equipment and/or functional fluid are not overly limited. In
some embodiments this information includes the location of
the equipment, the age of the equipment, the primary use of
the equipment, the amount of operation the equipment has
experienced (1.e., mileage, hours, cycles, etc), the mainte-
nance history of the equipment, information on the type,
brand, and/or age of the functional fluid being used, informa-
tion on the operating condition the equipment experiences,
information on the primary operators of the equipment, infor-
mation on the type, brand, components of and/or age of the
equipment and/or a component thereol, information on the
preferred maintenance level/regime of the equipment by
owner, or combinations thereof.

In some embodiments the piece of equipment nvolved
with the methods of the present invention 1s a vehicle, and in
some embodiments a vehicle containing an internal combus-
tion engine. In some of these embodiments the functional
fluid involved 1s the engine o1l used 1n the internal combustion
engine. In any of these embodiments the information relating
to the operating conditions of the vehicle may include: the
location of the vehicle, the age of the vehicle, the primary use
of the vehicle, the mileage on the vehicle, the maintenance
history of the vehicle, information on the type, brand, and/or

10

15

20

25

30

35

40

45

50

55

60

65

6

age of the functional fluid being used, the driving conditions
the vehicle experiences, information on the primary operators
of the vehicle, information on the type, brand, components of
and/or age of the vehicle and/or a component thereot, infor-
mation on the preferred maintenance level/regime of equip-
ment by owner, or combinations thereof.

Information related to the driving conditions a vehicle
experiences 1s not overly limited. In some embodiments such
information includes: the actual, average and/or estimated
miles the vehicle 1s driven over a given period of time, the type
of duty cycles under which the mileage 1s incurred, for
example city versus highway mileage and similar distinc-
tions, whether and to what the extent that the vehicle experi-
ences any extreme operating conditions, the amount of pas-
senger and/or cargo weight and related duress the vehicle
typically carries and the frequency of such instances, or com-
binations thereof.

Information related to the primary operators of the equip-
ment and/or vehicle, 1s not overly limited. In some embodi-
ments such information includes: the number of primary
operators, the ages of the primary operators, the gender of the
primary operators, each primary operator’s actual, typical
and/or estimated amount of use of the vehicle over a given
period of time, operator experience level, the operating style
and/or training of the operators, or combinations thereof.

Information related to extreme operating conditions the
equipment and/or vehicle may experience 1s not overly lim-
ited. In some embodiments such information includes: the
actual, average and/or estimated temperature and/or weather
conditions the equipment experiences, each primary opera-
tor’s actual, typical and/or estimated amount of use of the
equipment over a given period of time, the type of terrain the
equipment 1s operated on, whether the equipment tows a
trailer or other piece of equipment, operates under large loads,
and the frequency of such conditions, and 11 so, optionally one
or more of the following: the actual, typical and/or estimated
number of occurrences when the equipment 1s used to tow
and/or 1s under significant loads; the actual, typical and/or
estimated operating conditions during such occurrences;
information on the trailer or other piece of equipment being
towed, or loads involved; and combinations thereof.

Information regarding the users desired level of protection
may also be used to calculate and/or determine the custom-
1zed, improved and/or optimal fluid change interval. For
example a user may be asked 11 he desires standard protection
or higher than standard protection from his functional fluid
and this response may be used when determining the custom-
1zed change interval.

The methods and/or systems of the present invention may
use one or more numerical adjustment factors (which may be
referred to as factors or values herein) to calculate and/or
determine the customized, improved and/or optimal fluid
change interval. These factors may be values that are assigned
to the various pieces of information collected and/or inputted
into the systems described above. These factors are then used
to modily the base fluid change interval 1n order to arrive at
the customized, improved and/or optimal fluid change inter-
val. In some embodiments some of the user mputted 1nfor-
mation 1s used to obtain additional information, such as the
base change interval, and neither additional information nor
the user mputted information used to retrieve it 1s assigned a
factor. Some of the user inputted information is used to obtain
additional information where the additional information 1s
assigned a factor and where the user iputted information
used to retrieve 1t may or may not be assigned a factor. Some
of the user mnputted information 1s not used to retrieve any
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additional information but rather 1s used to determine the next
question to ask the user. Such information may or may not be
assigned a factor.

In some embodiments each piece of mformation 1s

assigned a numerical value. For example, where the piece of °

equipment 1s a vehicle and the fluid 1s engine o1l, the numer:-
cal values may be assigned values ranging from -3000,
—-1500, -1000, =300, -400, or =300 up to 3000, 1500, 1000,
500, 400 or 300. Negative values would be assigned to pieces
ol information that would have a negative impact on a func-
tional fluid, 1ts service life or would otherwise provide a
reason for shortening a fluid change interval. Positive values
would be assigned to pieces of information that would have a
positive impact on a functional tluid, its service life or would
otherwise provide a reason for lengthening a fluid change
interval. Values of a relatively smaller absolute magnitude
would be assigned to pieces of information that would have
limited impact on a functional fluid, 1ts service life and/or 1ts
performance. Values of a relatively larger absolute magnitude
would be assigned to pieces of information that would have
significant impact on a functional fluid, 1ts service life and/or
its performance.

In embodiments where a user 1s asked to answer a specific
question or provide a piece of information, or the system
obtains such information from a database or similar source,
cach of the range of possible answers for the question
imnvolved would have a numerical value, such that the values
tor all of the responses 1nvolved span the range of possible
values, or some subset thereol. For example, a response that
indicates a vehicle regularly experiences extreme tempera-
tures during its operation could be assigned a relatively large
negative value, a response that indicates a vehicle only occa-
sionally experiences extreme temperatures during its opera-
tion could be assigned a relatively small negative value, a
response that indicates a vehicle 1s never used to tow another
vehicle or carry heavy loads could be assigned a relatively
large positive value, a response that indicates a vehicle 1s only
rarely used to tow another vehicle or carry heavy loads could
be assigned a relatively small positive value.

One or more of these values may be present 1n a database,
contained within the computer system carrying out the meth-
ods of the present invention, or located externally but to which
the computer system has access, as described above. The
values may already be assigned to every possible response to
a predetermined list of questions that a user would be asked to
answer, or a series of specific responses may be offered to the
user for a specific question, where each of the possible
responses already has a value assigned based on its expected
impact on fluid drain interval.

When all the information has been collected the system can
calculate the new fluid drain interval by starting with the base
drain interval and adding one or more of the values derived
from the responses to the base interval. Any subset of the
values may be used, ranging from one to all of them. Negative
values would result 1n a reduction of the drain interval. Posi-
tive values would result 1n a lengthening of the drain interval.
Theresult would be an improved fluid drain interval that takes
the operating conditions and information specific to the piece
of equipment mmvolved into account. The use of a computer
system to carry out the methods of the present invention allow
the methods to be carried our more quickly and efficiently. In
these embodiments the values that may be assigned to each
piece of information must generally be selected with the base
change interval in mind, that 1s the units 1n which the interval
1s measured (miles, hours, etc) and the value of the base
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change interval, thus ensuring the impact on the base change
interval 1s appropriate for each piece of information consid-
ered.

In some embodiments the methods of the present invention
are carried out as described above except that instead of
specific values, each response 1s assigned a percentage value,
some positive and some negative, with the sign of the per-
centage value determined based on the impact the specific
piece of information 1s expected to have ton the fluid and/or
piece of equipment and wherein the absolute magmitude
(s1ze) of the percentage value 1s determined based on the
significance of the impact of the piece of mmformation, as
described above.

In such embodiments one or more of the resulting percent-
ages are multiplied by the base fluid change interval, no
matter what 1t’s units, and the resulting series of values, or
some subset thereol, may be added to the base change fluid
interval, resulting in the improved fluid drain interval that
takes the operating conditions and information specific to the
piece of equipment ivolved nto account. In other embodi-
ments, the percentage values may of course be added together
themselves and the resulting percentage value may then be
multiplied by the base fluid change interval, thus resulting in
the improve tluid change interval. The percentage values may
range from —80%, —75%, —50%, —-30%, -25%, -10%, —5%,
—2% to 100%, 80%, 75%, 50%, 30%, 25%, 10%, 5% or 2%.

In these embodiments the percentage values that may be
assigned to each piece of information may be selected regard-
less of the umits of or starting value of the base change inter-
val. Instead the appropnate percent change each piece of
information warrants 1s considered, thus making these
embodiments more universally applicable.

In still other embodiments, and similar to those described
above, each piece of information collected by the system may
be assigned a factor. The factors may be assigned to each
possible response and/or piece of information collected. The
factors may be assigned such that the more severe the piece of
information the lower the value of the factor assigned to 1t and
the less severs the piece of information the higher the value of
the factor assigned. In some embodiments the factors may
range 1n value from 0.1, 0.2, 0.4 or 0.5 t0 2.0, 1.8, 1.5, 1.25,
1.0 or even 0.9. In some embodiments the factors range from

0.73, 0.85, 0.95 or 0.97 to 1.1 or 1.0. In such embodiments

factors are assigned to the collected information and then the
base change interval of the functional fluid 1s then multiplied
by each of the assigned factors, thus resulting 1n the custom-
1zed change interval for the functional fluid.

Also included 1n the present ivention are embodiments
where a user response, and/or the range of possible user
responses, are each assigned a factor or value, which 1s then
used to dertve a factor that 1s then used 1n the calculation of the
customized drain interval. For example, user responses may
be assigned the values of 1, 2 and 3, 1n the order they are
presented. A function may then be used to convert the value of
the selected response 1nto a factor, such as any of the factors
described above, which may then be used by the system to
calculate the customized fluid change interval. The original
values which may be assigned and the functions used to
convert them to factors for use 1n the described calculations
are not overly limited. In some embodiments the functions are
used solely from a point of programming convenience, so
responses may be assigned whole cardinal numbers 1n the
code, which are then converted by the function into factors
useful in the methods of the present ivention. In other
embodiments, the functions may take other information into




US 9,195,964 B2

9

account, such as the user’s preference for level of protection,
and adjust the resulting factors used in the calculations
accordingly.

In some embodiments the information to which one or
more of the various values described above are assigned 1s
collected by means of a questionnaire. The questionnaire may
be displayed on a web site and allow a user to enter answers
to one or more questions, thus supplying the information for
use 1n the methods of the present invention. In some embodi-
ments the questionnaire 1s displayed on a computer screen
that 1s connected to a wide area computer network, which
prompts a user to input information 1nto said questionnaire. In
still other embodiments one or more of the other steps 1s also
carried out by a display on a computer screen, for example the
resulting customized and/or optimized change interval for the
tfunctional fluid of interest, once calculated, may be displayed
on the computer screen.

A user may be promoted to answer only a single question.
In other embodiments a use may be prompted to answer
multiple questions. In some embodiments the system may
discard questions that the user fails to answer and not assign
a factor and/or value. In other embodiments the system may
assign a default factor and/or value for questions that the user
does not answer.

In some embodiments: the piece of equipment 1nvolved 1s
a vehicle comprising an internal combustion engine; the func-
tional fluid 1s an engine o1l, a transmission fluid, a brake fluid,
a coolant, or a gear lubricant; the base change interval 1s the
change interval for the fluid recommended by the vehicle’s
manufacturer; and the information relating to the operating

conditions of the piece of equipment relate to operating con-
ditions of the vehicle. In some embodiments this information
1s 1n the form of one or more answers provided to the system
by a user made in response to one or more questions presented
to the user by the system, and may also include information
the system obtains from one or more databases using the
information provided by the user ({or example the system
may use the vehicle information provided by the user to look
up the manufacturer recommended fluid change interval 1n a
database).

EXAMPLES

The mvention will be further 1llustrated by the following
examples, which sets forth particularly advantageous
embodiments. While the examples are provided to 1llustrate
the present invention, they are not mntended to limat it

Example 1

O1l Change Interval Calculator for a Gasoline
Electric Generator

A system 1s designed to determine a customized o1l change
interval for a gasoline fueled electric portable generator. The
systems asks a user the following set of questions using an
internet browser displayed on a screen of a computer where

cach question has a set list of responses for the user to choose
from.

TABL.

L1

1

Set of Questions and Responses

Question Set of Responses

A list of generator manufacturers.
A list of models produced by the
selected manufacturer.

1.1 Generator make/manufacturer.
1.2 Generator model number
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TABLE 1-continued

Set of Questions and Responses

Question Set of Responses

A list of ranges of hours
corresponding to a low hours
range, a medium hours range and
a high hours range.

Minimal, normal or high.

Never, infrequently, frequently or

1.3 Total hours of operation.

1.4 Level of protection desired.
1.5 Frequency of operation 1n dusty

conditions. almost always.
1.6 Frequency of operation extreme  Never, infrequently, frequently or
temperatures. almost always.

Never, infrequently, frequently or
almost always.

1.7 Frequency of prolonged periods
(>8 hours) of operation.

The system uses the answers from questions 1.1 to 1.2 to
look up the manufacture’s recommended o1l drain interval for
the indentified generator, including the separate recommen-
dations for conventional and synthetic motor o1l where avail-
able. For questions 1.3 to 1.7 the system has pre-assigned
factors for each possible answer. For example, 1n question 1.5
the response “never” 1s assigned a factor of 1.1, the response
“infrequently” 1s assigned a factor of 1.0, the response “Ire-
quently” 1s assigned a factor o1 0.99 and the response “almost
always”™ 1s assigned a factor of 0.90. The system then uses
cach of the factors for the responses to questions 1.3 to 1.7 and
the manufacture’s recommended o1l drain interval, to calcu-
late the customized o1l drain interval. Where conventional and
synthetic motor o1l recommendations are desired, the calcu-
lations are carried out twice, once to derive a conventional o1l
drain interval and once to dertve a synthetic o1l drain interval.
The system then displays the customized o1l drain interval(s)
on the computer screen.

Example 2
Oi1l Change Interval Calculator for a Vehicle

A system 1s designed to determine a customized o1l change
interval for the o1l used 1n the engine of a vehicle. The systems
asks a user the following set of questions using an internet
browser displayed on a screen of a computer where each
question has a set list of responses for the user to choose from.

TABLE 2

Set of Questions and Responses

Question Set of Responses

A list of each year from 1980 to
the present year.

A list of vehicle manufacturers.
A list of models produced by the
selected manufacturer in the
selected year.

A list of ranges of mileage
corresponding to a low mileage
range, a medium mileage range
and a high mileage range.

2.1 Year of vehicle manufacture.

Vehicle make/manufacturer.
Vehicle model.

2.2
2.3

2.4 Vehicle mileage.

2.5

2.6

2.7

2.8

2.9

Level of protection desired.
Frequency you drive 1n dusty
conditions.

Frequency you drive 1n
extreme temperatures.
Frequency you drive 1n for
long periods 1n stop and go
traffic.

Frequency you drive while
towing and/or carrying heavy
loads and/or in hilly terrain.

Minimal, normal or high.

Never, infrequently, frequently or
almost always.

Never, infrequently, frequently or
almost always.

Never, infrequently, frequently or
almost always.

Never, infrequently, frequently or
almost always.
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TABLE 2-continued

Set of Questions and Responses

Question Set of Responses

Never, infrequently, frequently or
almost always.

2.10 Frequency you use alternative
fuels such as E-&3.

The system uses the answers from questions 2.1 to 2.3 to
look up the manufacture’s recommended o1l drain interval for
the indentified vehicle, including the separate recommenda-
tions for conventional and synthetic motor o1l where avail-
able. For questions 2.4 to 2.10 the system has pre-assigned
factors for each possible answer. For example, in question 2.6
the response “never’” 1s assigned a factor of 1.1, the response
“infrequently” 1s assigned a factor of 1.0, the response “Ire-
quently” 1s assigned a factor o1 0.99 and the response “almost
always” 1s assigned a factor of 0.90. The system then mul-
tiples each of the factors for the respouses to questions 2.4 to
2.10 by the manufacture’s recommended o1l drain interval,
resulting 1n the customized o1l drain interval. Where conven-
tional and synthetic motor o1l recommendations are available,
the calculation 1s carried out twice. The system then displays
the customized o1l drain 1interval(s) on the computer screen.

Example 3

Hydraulic Fluid Change Interval Calculator for a
Hydraulic Press

A system 1s designed to determine a customized o1l change
interval for the hydraulic fluid used 1n a hydraulic press. The
systems asks a user the following set of questions using an
internet browser displayed on a screen of a computer where
cach question has a set list of responses for the user to choose
from.

TABLE 3

Set of Questions and Responses

Question Set of Responses

A list of press manufacturers.

A list of models produced by the
selected manufacturer.

A list of ranges of cycles
corresponding to a low cycle
range, a medium cycle range

and a high cycle range.

Minimal, normal or high.

Never, infrequently, frequently or
almost always.

Never, infrequently, frequently or
almost always.

3.1 Press make/manutfacturer.
3.2 Press model number.

3.3 Total number of cycles.

3.4 Level of protection desired.

3.5 Frequency of operation in dusty
conditions.

3.6 Frequency of operation in
exXtreme temperatures.

The system uses the answers from questions 3.1 to 3.2 to
look up the manufacture’s recommended o1l drain 1interval for
the indentified press. For questions 3.3 to 3.6 the system has
pre-assigned factors for each possible answer. For example,
in question 3.5 the response “never” 1s assigned a factor of
1.1, the response “infrequently” 1s assigned a factor of 1.0, the
response “Ifrequently” 1s assigned a factor of 0.99 and the
response “almost always” 1s assigned a factor of 0.90. The
system then multiples each of the factors for the responses to
questions 3.3 to 3.6 by the manufacture’s recommended
change interval, resulting in the customized change interval.
The system then displays the customized change interval on
the computer screen.
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What we claim:

1. A computer implemented method of determining an
improved change interval for a functional fluid utilized in the
operation of a vehicle, comprising a computer system for
collecting information on said vehicle and said functional
fluid wherein the computer system calculates the improved
change interval, wherein the method comprises:

(a) said computer system obtaining information on said

vehicle;

(b) said computer system retrieving a base change interval
for the functional fluid 1n said vehicle from a reference
database, utilizing the information obtained 1n (a);

(¢) said computer system obtaining information relating to
the operating conditions of said vehicle that utilizes said
functional fluid, wherein said information comprises;
(1) the location of the vehicle;

(11) the age of the vehicle;

(111) the mileage on the vehicle;

(1v) information on the type, brand, and/or age of the
functional fluid being used;

(v) the driving conditions the vehicle experiences; and

(v1) information on the type, brand, components of and/
or age of the vehicle and/or a component thereof;

(d) said computer system creating a data set from the infor-
mation obtained 1n steps (a), (b) and (¢) wherein each
piece of information relating to the vehicle’s operating
conditions 1s transformed into a numerical adjustment
factor; and

(¢) said computer system calculating an optimal fluid
change interval by adjusting said base change interval
through the application of one or more of said numerical
adjustment factors.

2. The method of claim 1 wherein said computer system
obtains said information relating to the operating conditions
of said vehicle from one or more of the following sources:

(1) by a manual 1input of said information by a user;

(1) by retrieving said information from a computer moni-
toring system that collects operating condition data on
said vehicle through use of one or more sensors con-
nected to said equipment;

(111) by retrieving typical operating conditions information
from a reference database that correlates said vehicle
and information obtained from (a), (b) and/or (c) to
typical operating conditions;

(1v) combinations thereof.

3. The method of claim 1 wherein: said vehicle comprises
an nternal combustion engine; the functional fluid 1s an
engine o1l, a transmission fluid, a brake fluid, a coolant, or a
gear lubricant; the base change interval 1s the change interval
for the fluid recommended by the vehicle’s manufacturer; and
the mformation relating to the operating conditions of the
piece of equipment relate to operating conditions of the
vehicle.

4. The method of claim 1 wherein the information relating,
to the operating conditions of said vehicle further comprises
at least one of the following;:

(1) the primary use of the vehicle;

(11) the maintenance history of the vehicle;

(111) information on the primary operators of the vehicle; or

(1v) information on the preferred maintenance level/regime
of equipment by owner.

5. The method of claim 4 wherein the mnformation on the
primary operators of the vehicle comprises at least one of the
following;:

(1) the number of primary operators;

(1) the ages of the primary operators;

(111) the gender of the primary operators;
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(1v) each primary operator’s actual, typical and/or esti-
mated amount of use of the vehicle over a given period of
time;

(v) operator experience level; or

(v1) the operating style and/or training of the operators.

6. The method of claim 1 wherein the miformation on
driving conditions the vehicle experiences comprises at least
one of the following:

(1) the actual, average and/or estimated miles the vehicle 1s

driven over a given period of time;

(1) the type of duty cycles under which the mileage is
incurred;

(111) whether and to what the extent that the vehicle expe-
riences any extreme operating conditions; or

(1v) the amount of passenger and/or cargo weight and
related duress the vehicle typically carries.

7. The method of claim 6 wherein the information on

extreme operating conditions comprises at least one of the

following;:

(1) the actual, average and/or estimated temperature and/or
weather conditions the vehicle experiences;

(11) each primary operator’s actual, typical and/or esti-
mated amount of use of the vehicle over a given period of
time;

(111) the type of terrain the vehicle 1s operated on; or

(1v) whether the vehicle tows a trailer or other vehicle and
the frequency thereof; and 11 so, optionally one or more
of the following: the actual, typical and/or estimated
number of occurrences when the vehicle 1s used to tow:
the actual, typical and/or estimated driving conditions
during such occurrences; information on the trailer or
other vehicle being towed; and combinations thereof.

8. The method of claim 1 wherein said numerical adjust-
ment factors each independently correspond to a specific
piece of operating condition information;

wherein each piece of operating condition 1s assigned a
factor ranging from 0.1 to 2.0, with lower factors corre-
sponding to more severe operating conditions and
higher factors corresponding to less severe operating
conditions, wherein the severity of the operating condi-
tion 1s based on the expected impact on the performance
and service life of the functional fluid;

and wherein the base change interval 1s adjusted by multi-
plying each of the numerical adjustment factors with the
base change interval, resulting 1n an mmproved fluid
change interval.

9. The method of claim 1 wherein said numerical adjust-
ment factors each independently correspond to a specific
piece of operating condition information;

wherein each piece of operating condition 1s assigned a
factor, wherein each factor 1s within the a range of O to
100% of the value of the base change interval and may be
positive or negative, with negative factors corresponding
to more severe operating conditions and positive factors
corresponding to less severe operating conditions,
wherein the severity of the operating condition 1s based
on the expected impact on the performance and service
life of the functional fluid;

and wherein the base change interval 1s adjusted by adding
cach of the numerical adjustment factors to the base
change interval, resulting 1n an improved fluid change
interval.

10. The method of claim 1 wherein the method 1s carried

out over the internet.

11. A method of determining an improved change interval
for a functional fluid, wherein said functional fluid 1s utilized
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in a vehicle and wherein said fluid 1s periodically changed, by

using a wide area computer network, said method comprising
the steps of:

(a) obtaining and/or inputting data, said data comprising
information relating to the operating conditions of said
vehicle 1n which the functional fluid 1s utilized, wherein
said information 1s suificient to determine and/or esti-
mate the condition of the vehicle and/or the operating
conditions said vehicle experiences, wherein said infor-
mation comprises;

(1) the location of the vehicle;

(11) the age of the vehicle;

(111) the mileage on the vehicle;

(1v) information on the type, brand, and/or age of the
functional fluid being used;

(v) the drniving conditions the vehicle experiences; and

(v1) information on the type, brand, components of and/
or age of the vehicle and/or a component thereof;

(b) analyzing the data by computer; and

(¢) providing the improved change interval for said func-
tional fluid which takes into account said information
obtained and/or mputted 1n step (a).

12. The method of claim 11 wherein the functional fluid 1s
an engine oil, the functional fluid 1s utilized in an internal
combustion engine, of said vehicle, and said improved
change nterval 1s the mileage at which said engine o1l 1s to be
drained from said engine and replaced with fresh engine o1il.

13. The method of claim 11 wherein step (a) 1s carried out
by displaying a questionnaire on a computer screen con-
nected to a wide area computer network, and prompting a user
to input information into said questionnaire.

14. The method of claim 13 wherein step (¢) 1s carried out
by displaying the improved change interval for said func-
tional fluid on said computer screen.

15. The method of claim 13 wherein the information mput-
ted 1nto said questionnaire further comprises at least one of
the following:

(1) the primary use of the vehicle;

(1) the maintenance history of the vehicle;

(111) information on the primary operators of the vehicle; or

(1v) information on the preferred maintenance level/regime
of equipment by owner.

16. An internet-based functional fluid change interval cal-

culating and reporting system comprising:

(a) an application service provider;

(b) a server operable by said application service provider,
said server including an operating control system, an
internet connection and functional fluid change interval
calculation software executable on said control system
to utilize a database of functional fluid related data and/
or functional fluid-utilizing equipment related data;

(¢) a client connected over the internet to said application
service provider, by an internet browser running on a
remote computer non-local from said application ser-
vice provider, to thereby facilitate communications
related to the use of said functional fluid change interval
calculation software over said internet between said
server and said client; and

(d) a hypertext markup language compliant page on said
server and accessible through said internet connection,
said hypertext markup language compliant page dis-
playing output generated by said functional fluid change
interval calculation soitware and having an embedded
function displayed on said page and operable to facili-
tate said communications related to the use of said func-
tional fluid change interval calculation software over
said internet between said server and said client:
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wherein said embedded function 1s operable to run at said
server, when said internet browser 1s running on said
remote computer accesses said hypertext markup lan-
guage compliant page, and said embedded function 1s
selected, to thereby permit selected access by said client
using said internet browser to said functional fluid
change interval calculation software, in order to access
said lubricant related data;

wherein functional fluid-utilizing equipment 1s vehicle and

wherein the functional fluid mformation and/or func-
tional fluid utilizing equipment information entered by
the client comprises the following:

(1) the location of the vehicle;

(11) the age of the vehicle;

(111) the mileage on the vehicle;

(v1) information on the type, brand, and/or age of the func-

tional fluid being used;

(v) the driving conditions the vehicle experiences; and

(v1) information on the type, brand, components of and/or

age ol the vehicle and/or a component thereof.

17. The method of claim 16 wherein said internet-based
tfunctional flmid change interval calculating and reporting sys-
tem further comprises a plurality of clients connected over the
internet to said application service provider, by a respective
internet browser running on a respective remote computer
non-local from said application service provider, to thereby
facilitate communications related to the use of said functional
fluid change interval calculation soitware over said internet
between said server and said clients:

wherein said data on said database comprises records

umquely related to each of said plurality of clients, the
records for each client being separate and distinct from
the records for each other client;

wherein said functional fluid change interval calculation

soltware permits each of said plurality of clients to
access 1ts own uniuely related records in said database,
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and selectively precludes each of said plurality of clients
from accessing the records 1n said database of each other

client; and

wherein said lubricant evaluation software permits said
clients to search for data within theirr own uniquely
related records.

18. The method of claim 16 wherein said functional fluid
change interval calculation software permits entry by said
clients of functional fluid information and/or functional fluid-
utilizing equipment information, said information to be uti-
lized by the functional fluid change interval calculation sofit-
ware;

wherein the method results 1n the functional fluid change

interval calculation software providing an improved
change interval based on: the database of functional fluid
related data and/or functional fluid-utilizing equipment
related data, the client provided functional fluid infor-
mation and/or functional fluid-utilizing equipment
information, or combinations thereof.

19. The method of claim 16 wherein the functional fluid 1s
an engine o1l, the functional flmd change interval calculation
soltware 1s an engine o1l change interval calculation software,
the functional fluid-utilizing equipment 1s an internal com-
bustion engine of said vehicle, and said improved change
interval 1s the mileage at which said engine o1l 1s to be drained
from said engine and replaced with fresh engine o1l.

20. The method of claim 16 wherein the functional fluid
information and/or functional fluid-utilizing equipment
information entered by the client further comprises at least
one of the following:

(1)

(1) the primary use of the vehicle;

(1) the maintenance history of the vehicle;

(111) information on the primary operators of the vehicle; or

(1v) information on the preferred maintenance level/regime

of equipment by owner.
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